Slit protein-mediated inhibition of CXCR4-induced chemotactic and chemoinvasive signaling pathways in breast cancer cells.
Slit, which mediates its function by binding to the Roundabout (Robo) receptor, has been shown to regulate neuronal and CXCR4-mediated leukocyte migration. Slit-2 was shown to be frequently inactivated in lung and breast cancers because of hypermethylation of its promoter region. Furthermore, the CXCR4/CXCL12 axis has been reported recently to be actively involved in breast cancer metastasis to target organs such as lymph nodes, lung, and bone. In this study, we sought to characterize the effect of Slit (=Slit-2) on the CXCL12/CXCR4-mediated metastatic properties of breast cancer cells. We demonstrate here that breast cancer cells and tissues derived from breast cancer patients express Robo 1 and 2 receptors. We also show that Slit treatment inhibits CXCL12/CXCR4-induced breast cancer cell chemotaxis, chemoinvasion, and adhesion, the fundamental components that promote metastasis. Slit had no significant effect on the CXCL12-induced internalization process of CXCR4. In addition, characterization of signaling events revealed that Slit inhibits CXCL12-induced tyrosine phosphorylation of focal adhesion components such as RAFTK/Pyk2 at residues 580 and 881, focal adhesion kinase at residue 576, and paxillin. We found that Slit also inhibits CXCL12-induced phosphatidylinositol 3-kinase, p44/42 MAP kinase, and metalloproteinase 2 and 9 activities. However, it showed no effect on JNK and p38 MAP kinase activities. To our knowledge, this is the first report to analyze in detail the effect of Slit on breast cancer cell motility as well as its effect on the critical components of the cancer cell chemotactic machinery. Studies of the Slit-Robo complex may foster new anti-chemotactic approaches to block cancer cell metastasis.